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Description 

This invention relates to ligand-receptor assay 
processes. In another aspect. It relates to a solid phase 
system for use in ligand-receptor assays, particularly 
immunoassays using monoclonal antibodies. 

This application relates to the subject matter of US- 
A-4632901 and US-A-472701 9. This application also 
relates to the subject matter of EP-A-253 464. 

Ligand-receptor assays, particularly immu- 
noassays, provide sensitive diagnostic tools for the in 
vitro detection in serum and other body fluids of analytes 
associated with disease and other physiological condi- 
tions of clinical significance. 

In the past, immunoassays have typically relied on 
a polyclonal antibody preparation bound to a solid 
phase. In such assays, a solution of antigen labeled to 
permit detection is allowed to compete with antigen in a 
sample for the solid phase antibody. The extent to which 
the labeled antigen is bound to the solid phase or is de- 
tected in the liquid phase can be used as a measure of 
the presence and quantity of antigen in the sample being 
analyzed. 

Subsequently, non-competitive immunometric as- 
says became available. In these assays, a polyclonal 
antibody preparation bound to a solid phase is also 
used. The sample containing the suspected antigen is 
allowed to contact the solid phase in order for the anti- 
gen to bind to the antibodies on the solid phase. Typi- 
cally, after an incubation step the sample is separated 
from the solid phase which is then washed and incubat- 
ed with a solution of additional polyclonal antibodies 
which has been labeled, for example with a radionu- 
clide, an enzyme, or a fluorescent moiety, to permit de- 
tection. 

After this second incubation, the unbound labeled 
antibody is separated from the solid phase and the 
amount of labeled antibody in either the liquid phase or 
bound to the solid phase in an antibody :antigen: anti- 
body sandwich is determined as a measure of the pres- 
ence and/or concentration of antigen in the sample test- 
ed. 

More recently, immunoassay processes have been 
modified to use monoclonal antibodies. For example, U. 
S. 4,376,110 describes two-site immunometric assays 
using pairs of monoclonal antibodies, one bound to a 
solid phase and the other labeled to permit detection. 
The use of monoclonal antibody pairs which recognize 
different epitopic sites on an antigen has made it possi- 
ble to conduct simultaneous immunometric assays in 
which the antigen and labeled antibody incubations do 
not require the intermediate steps of prior processes. 

In the foregoing immunoassay processes, the solid 
phase system typically comprises an antibody bound to 
a bead, or alternatively, an antibody coated on a material 
such as a membrane or filter, suitable to capture an an- 
tigen of interest. At present, the preparation of such solid 
phase systems characteristically requires activation 



procedures to facilitate the coating of an antibody to a 
solid support. Additionally, a backcoating procedure, in- 
volving the coating of the solid support with a substance 
effective to inhibit non-specific binding, is generally re- 
$ quired. The activation and backcoating procedures are 
time-consuming and difficult procedures, and as a re- 
sult, render the preparation of solid phase systems very 
costly. 

In addition to the above-described limitations asso- 
ciated with the preparation of solid phase systems pres- 
ently available, it has not been possible to assay a given 
sample for more than one analyte of interest simultane- 
ously on a single solid phase system. Further, present 
solid phase systems lack the internal controls (i.e., pos- 
itive and negative controls) which are essential for a de- 
termination of the validity and reliability of an assay. The 
preparation of solid phase systems for a multiple immu- 
noassay process and/or an internal control system has 
been, prior to the present invention, very difficult. 

EP-A-01 19622 describes an integral element for a 
biological reaction comprising at least two layers con- 
sisting essentially of (1 ) a composite porous biological 
reaction layer comprising a fibrous material in which is 
dispersed a particulate material to which an active sub- 
stance capable of participating in a biochemical reaction 
is fixed, and (2) a porous layer of a fibrous material. To 
prepare the two fibrous layers and to obtain the disper- 
sion of particulate material in layer (1) a process analo- 
gous to paper making is used involving wet slurries. 

US-A-4338094 describes a rigid capsule, porous to 
fluids (e.g. made from two die-stamped semi-spheres) 
in which are encapsulated particles which support anti- 
bodies. 

Accordingly, there exists a need for a solid phase 
system which may be prepared more efficiently and 
which minimizes the difficulty and expense of prepara- 
tion. Additionally, there exists a need for an improved 
solid phase system which may be utilized to assay a 
sample for at least two analytes of interest simultane- 
ously. Further, there exists a need for an improved solid 
phase system which permits the incorporation of inter- 
nal controls for the performance of assays. 

The present invention provides a solid phase sys- 
tem for use in ligand-receptor assays, particularly im- 
munoassays, for the detection of a selected analyte in 
a fluid sample. As used herein, the term "ligand-receptor 
assay" refers to an assay for an analyte which is detect- 
ed by the formation of a complex between a ligand and 
another substance capable of specific interaction with 
the ligand, i.e. receptor. The ligand may be the analyte 
itself or a substance which if detected can be used to 
infer the presence of the analyte in a sample. Persons 
skilled in the art will appreciate that, depending upon the 
analyte of interest, a member of a specific binding pair 
may be either receptor or ligand depending upon assay 
design. In the context of the present invention, the term 
"ligand 1 encompasses antigens, haptens, antibodies, 
deoxyribonucleic acid (DNA), ribonucleic acid (RNA), 
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hormones, metabolites and other naturally occurring 
substances of diagnostic interest having a specific bind- 
ing partner therefor, i.e., the receptor of the ligand-re- 
ceptor assay. 

The solid phase system of the invention comprises 
a porous matrix, such as a membrane or filter, within 
which microspheres are entrapped. Preferably, the mi- 
crospheres are entrapped within a discrete or defined 
zone of the matrix. Additionally, the microspheres, se- 
lected to have a size compatible with the pore size of 
the porous matrix, are bound with a receptor such as an 
antibody, preferably a monoclonal antibody, antigen, nu- 
cleic acid sequence or other substance capable of cap- 
turing the selected ligand when exposed to a sample 
containing the ligand. For example, the microspheres 
may be bound with an allergen capable of capturing an 
IgE antibody in a sample which is specific for the bound 
allergen. 

In preferred solid phase systems, distinct groups of 
microspheres to which are bound an antibody, antigen 
or other suitable receptor substance are entrapped with- 
in discrete zones of the porous matrix so as to permit 
the performance of a multiple assay for the detection of 
at least two selected analytes. Further, distinct groups 
of microspheres may be entrapped within the porous 
matrix so as to incorporate internal control systems for 
the detection of selected analytes. 

The present invention is also directed to an appa- 
ratus comprising, as a first member, a porous solid 
phase system as described above. The preferred appa- 
ratus further comprises, as a second member, an ab- 
sorbent member associated with the solid phase system 
so as to permit the flow of a fluid sample through the 
solid phase system and into the second member. (The 
terms "solid phase system' and first porous member" 
are used interchangeably herein.) 

The present invention is further directed to a ligand- 
receptor assay process comprising, as a first step, the 
introduction of a fluid sample onto the solid phase sys- 
tem whereby, as the fluid flows through the solid phase 
system, the receptor bound to the microspheres cap- 
tures the selected target ligand. Following the addition 
of the sample, a solution of a receptor conjugate capable 
of binding the target ligand and labeled so as to permit 
detection is added to the solid phase system. As used 
herein the term 'receptor conjugate' refers to a complex 
comprising a receptor and a label capable of detection. 
In the case of an immunometric assayfor a target anti- 
gen the receptor conjugate may be labeled antibody, 
preferably a monoclonal antibody. Alternatively, if the 
target iigand is an antibody, labelled antigen may be 
used as a receptor conjugate. Unbound receptor conju- 
gate may thereafter be removed by a washing step. The 
presence of bound receptor conjugate on the solid 
phase system is then determined as an indication of the 
presence of the analyte in the sample. 

This invention has been summarized in order thai 
the drawings and detailed description that follow may 



be better understood and the contribution to the art may 
be better appreciated. 

Figure 1 is a conceptualization of a porous matrix 
useful in the present invention and the manner of addi- 

5 tion of microspheres thereto. 

Figure 2 is a conceptualization of a cross section of 
a solid phase system of the present invention. 

Figure 3 is a top view of a solid phase system of the 
present invention for the detection of a single analyte in 

io a sample. 

Figure 4 is a top view of a preferred solid phase sys- 
tem of the present invention for the multiple detection of 
different analytes in a sample. 

Figure 5 is a top view of a preferred solid phase sys- 

18 tern of the present invention for the detection of a single 
analyte in a sample including internal positive and neg- 
ative controls. 

Figure 6 is a cross section of an apparatus incorpo- 
rating a solid phase system of the present invention for 

20 performance of assays in accordance with the invention. 
As indicated above, the present invention provides 
a solid phase system for use in (igand-receptor assays, 
particularly immunoassays, for the detection of a select- 
ed analyte in a fluid sample. In accordance with the 

25 present invention, the solid phase system comprises a 
porous matrix in which microspheres may be entrapped. 
A variety of porous matrices, including natural and syn- 
thetic matrices, may be suitably utilized provided micro- 
spheres of a size compatible with the pore size of the 

30 matrix may be entrapped in accordance with the inven- 
tion. Among the matrices preferred for use are mem- 
branes or filters comprised of glass fibers, nylon, or ce- 
ramic materials having a defined porosity. 

The solid phase system further comprises micro- 
ns spheres to which are bound a selected receptor, such 
as an antibody, preferably a monoclonal antibody, anti- 
gen or other suitable receptor substance capable of cap- 
turing the ligand of interest Microspheres comprised of 
a polymeric material such/ as latex polyethylene, poly- 

40 propylene, or polystyrene are preferred for use in the 
present invention. However, it will be recognised by 
those skilled in art that a variety of microspheres, com- 
prised of either natural or synthetic materials, may be 
utilized. In the case of polymers, the polymer is selected 

45 * on the basis of its ability to facilitate binding with the se- 
lected member of the ligand-receptor pair, e.g., it may 
be a polymer or copolymer having a functional group 
which facilitates binding by covalent bond formation or 
by a coating operation. Additionally, the microspheres 

80 are selected to have a size effective to permit their en- 
trapment within the porous matrix as well as the flow of 
fluid around the microspheres and through the matrix. 
Preferred for use are microspheres having a size within 
the range of from about 0.1 to about 50 microns in di- 

55 ameter. We have found that microspheres having a size 
within this range tend to maximize the effective surface 
area available for reaction with the target ligand as ag- 
. gregation and adhesion of the microspheres within the 
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matrix is minimized. Particularly preferred for use are 
microspheres having a size within the range of from 
about 0.1 to about 1.0 microns in diameter; micro- 
spheres having a size within this range tend to enhance 
the contact and kinetics for reaction between receptor 
bound to the microspheres and the target ligand. 

In accordance with the present invention, the micro- 
spheres selected for use are activated with a suitable 
receptor, e.g., an antibody, antigen or other biological 
substance suitable for use as a receptor to bind and cap- 
ture the target ligand. Activation may be achieved by 
covalent binding or, in appropriate cases, by application 
of a coating of the receptor on the microspheres. In the 
case of an immunoassay to determine the presence of 
an antigen in a sample, the receptor is preferably a mon- 
oclonal antibody, however, polyclonal antibodies from 
antisera may be suitably used. Techniques for the coat- 
ing or covalent binding of proteins to microspheres as 
well as for monoclonal and polyclonal antibody prepa- 
ration, are well known to the art and require no repetition 
herein. The activated microspheres are entrapped in the 
matrix, preferably within a defined zone or zones of the 
matrix and in a predetermined pattern. Additionally, we 
have unexpectedly found that it is desirable to use an 
extremely low concentration of activated microspheres 
in solution for entrapment, preferably within the range 
of from about .01 to 1.0%, to provide increased sensi- 
tivity in an assay. The means for entrapment of the mi- 
crospheres within the matrix is not critical and a variety 
of means may be used. For example, the microspheres 
may be added to the surface of the porous matrix as a 
suspension in a suitable liquid vehicle, for example, as 
a polymer latex, preferably a monodisperse latex, which 
is subsequently removed in a drying step. Gravity, a vac- 
uum or capillary action may be used to draw the micro- 
spheres into discrete zones within the porous matrix pri- 
or to removal of the vehicle. As the microspheres are 
activated prior to entrapment, the present invention 
overcomes limitations associated with the preparation 
of the solid phase systems of the prior art. 

In accordance with the present invention, the recep- 
tor-bound microspheres are preferably entrapped within 
the matrix in a manner which permits their mobility within 
the matrix and inhibits their agglutination or aggregation 
within the matrix, and further, which permits rapid fluid 
flow through the matrix and around the particles. While 
applicant does not intend to be bound by any theory, it 
is believed that the free movement of microspheres 
within the matrix may enhance the contact between re- 
ceptor bound to the microspheres and the target ligand 
and permits effective washing during an assay process. 
Additionally, as indicated above, to attain the desired 
sensitivity of an assay process, the number and size of 
the entrapped microspheres must be optimized within 
the ranges set forth herein. Further, the microspheres 
may be coated prior to entrapment to minimize or inhibit 
their aggregation and adhesion within the matrix. 

Turning now to Figure 1 , there is shown in cross 



section a conceptualization of a porous matrix 10 useful 
in the present invention and the manner of addition of 
activated microspheres 1 2 thereto (microsphere vehicle 
is not shown). In Figure 2 there is shown in cross section 

5 a conceptualization of a solid phase system 14 of the 
present invention. Thus, in Figure 2, the porous matrix 
10 is shown having the activated microspheres 12 en- 
trapped in a defined or discrete zone 1 6 within the matrix 
10. A top view of the solid phase system 14 for use in 

io an assay for the detection of a single anaryte, as con- 
ceptualized in Figure 2, is illustrated in Figure 3. Accord- 
ingly, in Figure 3, there is shown the discrete zone 16 in 
which microspheres 1 2 are entrapped for the capture of 
a ligand within the matrix 10 of the solid phase system 

1* 14. 

A preferred solid phase system of the present in- 
vention comprises plural groups of microspheres en- 
trapped in discrete zones, preferably in a predetermined 
pattern, within the matrix. Each group of microspheres 
is bound, prior to entrapment, with a different receptor, 
such as an antibody or antigen capable of capturing a 
different ligand of interest. Accordingly, in one embodi- 
ment of the invention, each group of microspheres com- 
prises a population of microspheres bound with the 
same antibody, antigen or other receptor selected for 
use in the assay. Alternatively, a group of microspheres 
may comprise a mixture of microspheres to which are 
bound different receptors. For example, in the case of 
an immunoassay for an antigen, each group of micro- 
spheres may comprise at least two subpopulations of 
microspheres wherein each subpopulation is bound 
with an antibody, preferably a monoclonal antibody, ca- 
pable of binding with a different determinant or epitope 
of the antigen. Preferably, the monoclonal antibodies 
bound with the subpopulations of microspheres com- 
prising a distinct group of microspheres are selected to 
have a specific reactivity with non-interfering epitopes 
of the target ligand, thereby enhancing the sensitivity 
and specificity of the assay. 

Accordingly, a solid phase system as described 
above is useful in a multiple ligand-receptor assay for 
the simultaneous detection of at least two selected an- 
alytes in a given sample. In the case of an immu- 
noassay, the presence of different analytes within a 
sample may be detected simultaneously by a distinct 
color reaction for each anaryte by the use of different 
enzyme labeled antibodies which generate distinct color 
reactions upon addition of a suitable substrate. Alterna- 
tively, different groups of microspheres may be en- 
trapped within the porous matrix in a way which permits 
their identification by reason of their particular location 
in the matrix. 

Further, the preferred solid phase system as de- 
scribed above is particularly useful where it is highly de- 
sirable to simultaneously determine the presence of 
more than one anaryte of interest in a sample, such as 
for the determination of causative agents of an allergic 
response. This may be readily accomplished by entrap- 
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ping distinct groups of microspheres, each of which is 
bound with one of a group of specific allergens (i.e., pro- 
teins or carbohydrates which are suspect in eliciting an 
immune response), within discrete zones of the matrix. 
Such a solid phase system provides, in essence, a panel 
of allergens capable of capturing IgE antibodies which 
may be present in a patient serum sample. Accordingly, 
the pattern of reactivity on the solid phase system, as 
determined by the presence of allergen-specific IgE an- 
tibodies in a given sample, provides an indication of the 
allergens eliciting a given allergic response. In such as- 
says, typically the allergen-lgE pairs are detected by us- 
ing labeled anti-lgE antibody as described in U.S. 
3,720,760. 

Referring now to Figure 4, there is shown a top view 
of a preferred solid phase system 1 8 for use in a multiple 
assay process in accordance with the conceptualization 
of a solid phase system 14 in Figure 2. Thus, in Figure 
4 there is shown a matrix 1 0 in which there are discrete 
zones 20, 22, 24 and 26 comprising groups of micro- 
spheres, each of which is activated with a different re- 
ceptor for the capture of different ligands of interest on 
the solid phase system 1 8. 

Further in accordance with the present invention, a 
preferred solid phase system comprises distinct groups 
of microspheres as an internal control system (i.e., pos- 
itive and/or negative controls). For example, the micro- 
spheres comprising a positive control may be bound 
with the target ligand or other suitable receptor sub- 
stance capable of mimicing the binding of the target lig- 
and. By comparison, the microspheres comprising a 
negative control are either without a bound component 
or, preferably, bound with a substance, e.g. antibody or 
antigen or DNA as the case may be, which is incapable 
of capturing the iigand of interest but which is capable 
of mimicing the non-specific binding interactions of the 
microsphere-bound receptor with components of the 
sample other than the target ligand. Such a solid phase 
system, which may be utiliized in a single or multiple as- 
say, provides a means for determining the validity and 
reliability of the assay. Thus, in an immunoassay, the 
incorporation of a negative control provides a means for 
determining whether a false positive result, generally at- 
tributable to the nonspecific binding of a sample com- 
ponent with the receptor, has occurred. A positive con- 
trol, on the other hand, reduces the likelihood that a false 
negative result will go undetected. 

Additionally, the present invention provides a 
means for incorporating internal references for qualita- 
tive and quantitative determinations of a target ligand in 
an assay process as set forth and described in EP-A-0 
253 464 assigned to the same assignee as the present 
invention. 

Turning now to Figure 5, there is shown a top view 
of a preferred solid phase system 28 as described above 
for the detection of a single analyte and which incorpo- 
rates internal controls. Thus, Figure 5 depicts, consist- 
ent with the conceptualization of Figure 2, a solid phase 



system 28 having a discrete zone 16 within the matrix 
10 comprising microspheres to which the selected re- 
ceptor is bound. Discrete zone 30 within the matrix 10 
comprises microspheres to which the target ligand is 

$ bound as a positive control and discrete zone 32 within 
matrix 10 comprises microspheres which are preferably 
coated with a substance which mimics the non-specific 
binding characteristics of the receptor as a negative 
control. Thus, when system 28 is used in an assay of a 

10 patient sample which contains the analyte of interest, 
both zone 16 and 30 should indicate a positive result. 
On the other hand, a change in zone 32 corresponding 
with a change in zone 1 6 would be interpreted as a false 
positive result 

'5 The apparatus of the present invention comprises, 
as a first porous member a solid phase system as de- 
scribed above. The apparatus further comprises addi- 
tional means, operatively associated with the first po- 
rous member, for facilitating the flow of a fluid sample 

20 and liquid reagents through thefirst member. Among the 
means which may be suitably utilized are means for ap- 
plying a vacuum source or capillary action below the po- 
rous member to draw liquid through the porous member. 
Alternatively, the additional means may comprise 

25 means for applying a positive pressure above the po- 
rous member to force the sample liquid or reagents 
through that member. In a particularly preferred embod- 
iment, a second absorbent member is associated with 
the solid phase system so as to permit the flow of a fluid 

30 sample through the solid phase system and into the ab- 
sorbent material. The second absorbent member, hav- 
ing a surface over which the solid phase may be placed, 
has capillaries therethrough in a direction generally 
transverse to the surface over which the solid phase 

35 system is placed such that the capillaries are in direct 
communication with the pores of the solid phase sys- 
tem. A variety of materials may be used for the absobent 
member, Such as cellulose acetate fibers or polyester. 
In an alternative embodiment the solid phase sys- 

40 tern may be placed on a porous support base which al- 
lows for the flow of a fluid sample through the solid 
phase system and into the absorbent material. The sup- 
port base may consist of a porous disk, such as a poly- 
ethylene disk, and rest upon the absorbent member 

& such that the absorbent member is in direct communi- 
cation with the pores of the solid pahse system via the 
support base. The construction of such an apparatus 
may be, for example, essentially as described in US-A- 
4 632 901 and US-A-4 727 01 9. 

so An illustration of such an apparatus is provided by 
reference to Figure 6. Accordingly, in Figure 6, a solid 
phase system 14 such as the solid phase system de- 
picted in top view by Figure 3 and conceptualized in 
cross section by Figure 2 is provided. The solid phase 

55 system 1 4 of the apparatus 34 rests on a porous support 
base 36 which permits the flow of a fluid sample through 
the solid phase system 14 and into an absorbent mem- 
ber 38 as described above. 
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As previously indicated, the solid phase system and 
apparatus of the present invention are of significant util- 
ity in the performance of ligand-receptor assays, partic- 
ularly multiple ligand-receptor assays for the detection 
of at least two analytes of interest and/or ligand-receptor S 
assays incorporating an internal control system. While 
the present invention is particularly useful for the per- 
formance of immunoassays, those skilled in the art will 
appreciate that with suitable modification, the solid 
phase system provided by the invention may be utilized h> 
for other ligand-receptor assays, including assays in- 
volving nucleic acid probe technology. 

In accordance with the ligand-receptor processes 
of the invention, a fluid sample suspected of containing 
the analyte(s) of interest is introduced onto the solid 
phase system of an apparatus as described above. In 
the case of an immunoassay, the solid phase preferably 
incorporates as a receptor a monoclonal antibody 
bound to the microspheres, although a polyclonal anti- 
body preparation may be used when the ligand of inter- 20 
est is an antigen. If the ligand of interest is an antibody, 
however, the solid phase may comprise an antigen for 
which the antibody to be detected is specific. Following 
the flow of fluid sample through the solid phase system 
and into the absorbent member, a solution of receptor 2S 
conjugate, capable of binding with the target ligand and 
labeled so as to permit detection, is added. In the case 
of immunoassays, the receptor conjugate may be an an- 
tibody, preferably a monoclonal antibody, or antigen ca- 
pable of binding with the ligand of interest. The addition 30 
of receptor conjugate, as appropriate, permits the for- 
mation of a complex with the ligand captured by the solid 
phase system. In the case of an immunoassay, if the 
microspheres comprising the solid phase system are 
bound with monoclonal antibody, and the labeled anti- 3S 
body is also a monoclonal antibody, the two antibodies 
are selected to bind to non-interfering binding sites of 
the antigen, essentially as described in U.S. 4,376,110 
and U.S. 4,486,530, the disclosures of which are incor- 
porated by reference. In presently preferred embodi- *o 
ments, the receptor conjugate is labeled with an en- 
zyme, however other conventional labels, such as radi- 
onuclides, fluorescent agents, phosphorescent agents 
and polymers containing dyes or chemiluminescent 
moieties may be suitably utilized. After the solution of 
receptor conjugate has flowed through the solid phase 
system, a washing solution may be added to remove 
unbound receptor conjugate. Thereafter, the receptor 
conjugate complexed with the ligand of interest is de- 
tected. If an enzyme has been selected as the label 
component, the bound receptor conjugate is detected 
by the addition of an appropriate enzyme substrate to 
the solid phase system. Upon reaction with the sub- 
strate, the enzyme will generate, if property selected, a 
color change on the solid phase system which may be 55 
detected by visual or instrumental means. 

It will be recognized by those skilled in the art that 
assays for a broad range of analytes may be performed 



in accordance with the present invention. The list of po- 
tential analytes of interest is too lengthy for incorpora- 
tion herein. However, antigens such as prostatic acid 
phosphatase, prostate-specific antigen, alphafetopro- 
tein, carcinoembryonic antigen, leutenizing hormone, 
creatine kinase isoenzimes and other antigens in se- 
rum, plasma, urine or other biological fluids may be de- 
tected in an immunoassay. Additionally, the present in- 
vention is useful for the assay of viruses, bacteria, par- 
asites or fungi, or antigens or antibodies associated 
therewith, including, for example, Rubella virus, Rotavi- 
rus, adeno virus, respiratory syncitial virus, HTLV, hep- 
atitis virus, hepatitis/A, hepatitis/B, hepatitis non A nonB, 
influenza virus, cytomegalovirus and herpes virus, as 
well as group A and group B streptococcus, Neisseria 
gonorrhea . Trichomonas vaginalis , Candida albicans . 
Chlamydia trachomatis and Hemophilus influenza . 

Further, it will be appreciated by those skilled in the 
art having the benefit of this disclosure that the present 
invention is applicable to assays involving nucleic acid 
probe technology. Specifically, a nucleic acid sequence 
complementary to a portion of the nucleic acid sequence 
of a ligand of interest may be bound to microspheres 
which are thereafter entrapped in a porous matrix. Such 
a solid phase system may be incorporated in an appa- 
ratus as previously described and utilized in assay proc- 
esses. To perform such assay processes, a fluid sample 
suspected of containing the target ligand is introduced 
onto the solid phase and the ligand of interest is cap- 
tured on the solid phase. Thereafter, a labeled nucleic 
acid probe having a nucleic acid sequence complemen- 
tary to a different portion of the nucleic acid sequence 
of the target ligand is added to permit the formation of 
a complex of the labeled nucleic acid probe and the lig- 
and captured on the solid phase. The detection of the 
labeled nucleic acid probe bound to the solid phase sys- 
tem provides an indication of the presence of the analyte 
in a given sample. 

The following examples demonstrate the prepara- 
tion of a solid phase system comprising microspheres 
entrapped within a glass fiber filter and the use of such 
a solid phase system to perform an immunoassay in ac- 
cordance with the present invention. The examples are 
presented solely for purposes of illustration are not in- 
tended to limit the present invention in any way. 

EXAMPLE I 

DETECTION OF ANTIGEN 

The assay set forth in the following example is an 
immunoassay for the detection of human choriogona- 
dotripin (HCG), an antigen present in elevated levels in 
the urine of pregnant women. 

Activation of Microspheres 

Amonodisperse layer of polystyrene microspheres, 
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0.8 microns in diameter (Interface! Dynamics Corpora- 
tion, Portland, Oregon) were selected and activated by 
passive absorption of a preparation of monoclonal anti- 
body derived from hybrid eel! line HCU 061 (Hybritech 
Incorporated, San Diego, CA), specific for the HCG an- s 
tigen. The microsphere size was selected to be compat- 
ible with Whatman GF/F glass fiber filter (Whatman 
Company, Clifton, New Jersey) by preliminary experi- 
mentation using fluorescent-labeled microspheres to 
determine retention within the filter. The monoclonal an- io 
tibodies were obtained from ascites fluid and purified by 
Na^SC^ precipitation and DEAE ion exchange chroma- 
tography using standard methodology. 

The antibody-bound microspheres were then back- 
coated with a 1% solution of Bovine Serum Albumin 
(BSA) in 50 mM phosphate (pH 8.0) to reduce non-spe- 
cific binding of HCG and labeled antibody, following con- 
ventional procedures. 

Entrapment of Microspheres 20 

A 10uJ quantity of the activated microspheres were 
resuspended in 50 mM phosphate (pH 8,0) at 0.25% w/ 
v concentration and pipetted onto the Whatman GF/F 
glass fiber filter incorporated in an immunoconcentra- 25 
tion apparatus as shown in Figure 6. The microspheres 
were thereafter allowed to settle within the filter in a dis- 
crete circular zone at the center of the filter. The filter 
was allowed to air dry for 15 minutes. 

30 

Detection of Antigen 

Approximately 250uJ of urine containing 125 mlU/ 
ml HCG were applied to the filter. Approximately 100/uJ 
of a preparation of a second monociona! antibody 35 
against HCG, derived from hybrid cell line HCO 51 4, and 
labeled with the enzyme alkaline phosphatase, was 
then added. After a 5 minute incubation during which 
time the enzyme-labeled antibody conjugate was drawn 
through the filter, the filter was washed with 2ml of 1 0mM 40 
Tris-buffered saline (pH 8.0). Approximately 100uJ of a 
solution containing indoxyl phosphate, a substrate for 
the enzyme label was then added. After 5 minutes of 
incubation the filter was observed visually for a color re- 
action. 45 

A dark blue color developed in the discrete zone of 
the filter where the HCU-061 activated microspheres 
were entrapped, indicating the presence of HCG anti- 
gen. 

so 

EXAMPLE II 

ANTIBODY DETECTION 

Antibodies to Rubella virus were detected in a man- ss 
ner similar to that described above for detection of HCG 
antigen in Example I. Microspheres of 0.8 microns in di- 
ameter which had been activated with purified Rubella 



antigen were entrapped in a discrete zone on the What- 
man GF/F glass fiber filter incorporated in an immuno- 
concentratton apparatus as shown in Figure 6. As a neg- 
ative control, a group of non-antigen coated micro- 
spheres were entrapped in an adjacent zone on the fil- 
ter. 

Detection of Antibodies 

A 1 00 uJ quantity of serum predetermined to be pos- 
itive for the presence of antibodies to Rubella virus was 
applied onto a second fitter prepared as described 
above. Simultaneously^ 1 0OuJ quantity of serum prede- 
termined to be negative for the presence of anti-bodies 
on each filter with 2 ml of 10mM Tris-buffered saline (pH 
8.0), 100/uJ of enzyme conjugated-antibodies against 
human IgG (Kirkegaard & Perry Laboratories, Inc., 
Gaithersburg, Maryland) were added and allowed to re- 
act with the human IgG complexed with the Rubella an- 
tigen bound to the microspheres. After washing with 2 
ml of 10 mM Tris-buffered saline (pH 8.0) to remove un- 
bound conjugate, substrate for the enzyme label was 
added to detect the presence of any antigen-antibody 
complexes formed. 

The positive sera resulted in a blue color in the dis- 
crete zone of the fitter where microspheres bound with 
Rubella antigen were entrapped. (In the zone of the neg- 
ative control, no color appeared.) The negative sera did 
not produce a color reaction. 

It will be appreciated that the sensitivity of the as- 
says of the examples may be adjusted by varying the 
volume and concentration of the microspheres, or incu- 
bation time, conjugate concentration, and other param- 
eters commonly used in assay procedures. 



Claims 

1. An apparatus for use in a ligand-receptor assay for 
the detection of at least one selected anaiyte in a 
fluid sample comprising: 

(a) a first porous member comprising a solid 
phase system comprising: 

(i) a porous matrix in which microspheres 
are entrapped wherein said microspheres 
are bound with a receptor capable of cap- 
turing a target ligand; 

(ii) a porous matrix in which distinct groups 
of microspheres are entrapped within dis- 
crete zones wherein each distinct group of 
microspheres is bound with a receptor ca- 
pable of capturing a different target ligand; 

(iii) a porous matrix in which distinct groups 
of microspheres are entrapped within dis- 
crete zones, wherein at least one group of 
microspheres is bound with a receptor ca- 
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pable of capturing a target Iigand, and at 
least one group of microspheres is bound 
with said target Iigand or other suitable re- 
ceptor substances as a positive control for 
the detection of said analyte; or s 
(iv) a porous matrix in which distinct groups 
of microspheres are entrapped within dis- 
crete zones, wherein at least one group of 
microspheres is bound with a receptor ca- 
pable of capturing a target Iigand, and at io 
least one group of microspheres is bound 
with a substance incapable of capturing 
said target Iigand, or without a bound com- 
ponent, as a negative control for the detec- 
tion of said analyte; and is 

(b) a second absorbent member operativefy as- 
sociated with said first porous member, for fa- 
cilitating the flow of said fluid sample and liquid 
reagent used in said assay through said first po- 20 
rous member. 

2. An apparatus for use in a iigand-receptor assay for 
the detection of at least one selected analyte in a 
fluid sample comprising: zs 

(a) a first porous member comprising a solid 
phase system comprising: 

(i) a porous matrix in which microspheres 30 
are entrapped wherein said microspheres 
are bound with a receptor capable of cap- 
turing a target Iigand; 

(ii) a porous matrix in which distinct groups 

of microspheres are entrapped within dis- 3S 
crete zones wherein each distinct group of 
microspheres is bound with a receptor ca- 
pable of capturing a different target Iigand; 

(iii) a porous matrix in which distinct groups 

of microspheres are entrapped within dis- *o 
crete zones, wherein at least one group of 
microspheres is bound with a receptor ca- 
pable of capturing a target Iigand, and at 
least one group of microspheres is bound 
with said target Iigand or other suitable re- 4S 
ceptor substances as a positive control for 
the detection of said analyte; or 

(iv) a porous matrix in which distinct groups 
of microspheres are entrapped within dis- 
crete zones, wherein at least one group of so 
microspheres is bound with a receptor ca- 
pable of capturing a target iigand, and at 
least one group of microspheres is bound 
with a substance incapable of capturing 
said target Iigand, or without a bound com- ss 
ponent, as a negative control for the detec- 
tion of said analyte; and 



(b) a second absorbent member associated 
with said first member so as to permit the flow 
of said fluid sample and liquid reagents used in 
said assay through said first member and into 
said second member, said second member 
having a surface over which said first member 
is placed and having capillaries therethrough in 
a direction generally transverse to the' surface 
over which said first member is placed, which 
capillaries are in communication with the pores 
of said first member so as to draw fluid which 
has permeated said first member into the cap- 
illaries of said second member. 

3. The apparatus according to claim 1 wherein said 
iigand-receptor assay is an immunoassay. 

4. A iigand-receptor assay process for the detection 
of at least one selected analyte in a fluid sample 
comprising: 

(a) introducing said fluid sample suspected of 
containing a target Iigand onto the first porous 
member of the apparatus according to claim 1 , 
which porous member comprises micro- 
spheres to which are bound a receptor capable 
of binding said target iigand; 

(b) adding a solution of receptor conjugate ca- 
pable of binding with said target iigand, said re- 
ceptor conjugate being labelled to permit de- 
tection, in order to form a complex of said re- 
ceptor conjugate with said target Iigand; 

(c) detecting said receptor conjugate, if any, 
bound to said porous member. 

5. The process according to claim 4 wherein said Iig- 
and-receptor assay is an immunoassay. 

6. The process according to claim 4 wherein said re- 
ceptor is an allergen, said Iigand is an igE antibody 
specific for said allergen and said receptor conju- 
gate is a labelled anti-lgE antibody. 

7. The process according to claim 4 wherein said an- 
alyte is a virus or an antigen or antibody associated 
with said virus. 

8. A process according to claim 7 wherein said Iigand 
is selected from the group consisting of Rubella vi- 
rus, Rota virus, adeno virus, respiratory syncitial vi- 
rus, HTLV, hepatitis virus, hepatitis/A, hepatitis/B, 
hepatitis nonA nonB, influenza virus, cytomegalovi- 
rus or herpes virus. 

9. The process according to claim 4 wherein said an- 
alyte is a bacterium, fungus or parasite or an anti- 
gen or antibody associated with said bacterium, 
fungus or parasite. 
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1 0. A process according to claim 9 wherein said anatyte 
is selected from the group consisting of group A and 
B streptococcus, Neisseria aonorrhea , Tri- 
chomonas vaginaiis , Candida albicans , Chlamydia 
trachomatis or Hemophilus influenza . 

11. The process according to claim 4 wherein said an- 
alyte is a physiological marker substance selected 
from the group consisting of human choriogonado- 
tropin, prostatic acid phosphatase, prostrate-spe- 
cific antigen, "alphafetoprotein, carcinoembryonic 
antigen, luteinizing hormone or creatine kinase 
isoenzyme. 

1 2. The process according to claim 4 wherein said sam- 
ple is serum, plasma, urine or other biological sub- 
stance. 

13. The process according to claim 4 wherein said re- 
ceptor conjugate is labelled with an enzyme and 
said detecting step includes addition of a suitable 
substrate to said first porous member to generate a 
color change upon reaction with said enzyme which 
is determined by visual or instrumental means. 

14. The process according to claim 4 wherein said re- 
ceptor is a monoclonal antibody and said receptor 
conjugate is a labelled monoclonal antibody, said 
receptor and said receptor conjugate being select- 
ed to bind at non-interfering epitopes of said ligand. 

15. The apparatus according to claim 1 wherein said 
ligand-receptorassay is a nucleic acid probe assay. 

16. The process process according to claim 4 wherein 
said ligand-receptor assay is a nucleic acid probe 
assay. 

17. The process according to claim 4 wherein said re- 
ceptor is a nucleic acid sequence complementary 
to a portion of the nucleic acid sequence of said tar- 
get ligand and said receptor conjugate is a labelled 
nucleic acid probe complementary to another por- 
tion of the nucleic acid sequence of said target lig- 
and. 



PatentansprOche 

1 . Apparatur fur die Verwendung in einem Ligand-Re- 
zeptor-Assayfurdie Bestimmungmindestenseines 
ausgewahlten Analyten in einer flussigen Probe, 
umfassend: . 

(a) einen ersten, ein Festphasensystem umfas- 
senden Bestandteil, welcher umfaBt: 

(i) eine pordse Matrix, in der Microspharen 



eingeschlossen sind, wobei die Micro- 
spharen an einen zur Bindung eines Zielli- 
ganden fahigen Rezeptor gebunden sind; 
(ii) eine pordse Matrix, in der bestimmte 
s Gruppen aus Microspharen in bestimmten 

Zonen eingeschlossen sind, wobei jede 
bestimmte Gruppe von Microspharen an 
einen zur Bindung eines anderen Zielligan- 
den fahigen Rezeptor gebunden ist; 
10 (iii) sine pordse Matrix, in der bestimmte 

Gruppen von Microspharen innerhalb be- 
stimmter Zonen eingeschlossen sind, wo- 
bei mindestens eine Gruppe von Micro- 
spharen an einen zur Bindung eines Zielli- 
'5 ganden fahigen Rezeptor gebunden ist 

und mindestens eine Gruppe von Micro- 
spharen an diesen Zielltganden oder ande- 
re geeignete Rezeptorsubstanzen als po- 
sitive Kontrolle fur die Bestimmung des 
so Analyten gebunden ist; Oder 

(iv) eine porose Matrix, in der bestimmte 
Gruppen von Microspharen innerhalb be- 
stimmter Zonen eingeschlossen sind, wo- 
bei mindestens eine Gruppe von Micro- 
ns spharen an einen zur Bindung eines Zielli- 
ganden fahigen Rezeptor gebunden ist 
und mindestens eine Gruppe von Micro- 
spharen an eine nicht zur Bindung des Ziel- 
liganden fahigen Substanz gebunden ist, 
30 oder ohne gebundene Komponente, als 
negative Kontrolle f Or die Bestimmung des 
Analyten; und 

(b) einen zweiten absorbierenden Bestandteil, 
35 der operativ mit dem ersten porosen Bestand- 

teil verbunden ist, zur Erleichterung des Durch- 
flusses der flussigen Probe und des flussigen 
Reagenz, die in dem Assay verwendet warden, 
durch den ersten porosen Bestandteil. 

40 

2. Apparatur f Or die Verwendung in einem Ligand-Re- 
zeptor-Assay fur die Bestimmung mindestens eines 
ausgewahlten Analyten in einer flussigen Probe, 
umfassend: 

45 

(a) einen ersten, ein Festphasensystem umfas- 
senden Bestandteil, welcher umfaBt: 

(i) eine porose Matrix, in der Microspharen 
50 eingeschlossen sind, wobei die Micro- 
spharen an einen zur Bindung eines Zielli- 
ganden fahigen Rezeptor gebunden sind; 

(ii) eine porose Matrix, in der bestimmte 
Gruppen von Microspharen innerhalb bo- 
ss stimmter Zonen eingeschlossen sind, wo- 
bei jede bestimmte Gruppe von Micro- 
spharen an einen zur Bindung eines ande- 
ren Zielliganden fahigen Rezeptor gebun- 
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den ist; 

(iii) eine porose Matrix, in der bestimmte 
Gruppen von Microspharen innerhalb be- 
stimmter Zonen eingeschlossen sind, wo- 
bei mindestens eine Gruppe von Micro- $ 
spharen an einen zur Bindung eines Zielli- 
ganden fahigen Rezeptor gebunden ist 
und mindestens eine Gruppe von Micro- 
spharen an diesen Zielliganden oder ande- 
re geeignete Rezeptorsubstanzen als po- 10 
sitive Kontrolle fur die Bestimmung des 
Analyten gebunden ist; Oder 
(rv) eine porose Matrix, in der bestimmte 
Gruppen von Microspharen innerhalb be- 
stimmter Zonen eingeschlossen sind, wo- *s 
bei mindestens eine Gruppe von Micro- 
spharen an einen zur Bindung eines Zielli- 
ganden fahigen Rezeptor gebunden ist 
und mindestens eine Gruppe von Micro- 
spharen an eine nicht zur Bindung des Ziel- 20 
liganden fahigen Substanz gebunden ist, 
Oder ohne gebundene Komponente, als 
negative Kontrolle fur die Bestimmung die- 
ses Analyten; und 

25 

(b) einen zweiten absorbierenden Bestandteil, 
der mit dem ersten Bestandteil so verbunden 
ist, daG der DurchfiuB der flussigen Probe und 
der im Assay verwendeten flussiger Reagenzi- 
en durch den ersten Bestandteil und in den 30 
zweiten Bestandteil ermoglicht wird, wobei der 
zweite Bestandteil eine Oberfiache aufweist, 
Goer der der erste Bestandteil plaziert wird, und 
durchgangige Kapillaren aufweist in einer Rich- 
tung, die im allgemeinen quer zu der Oberfla- 35 
che verlauft, Gber der der erste Bestandteil pla- 
ziert wird, wobei die Kapillaren in Verbindung 
mit den Poren des ersten Bestandteils stehen, 
so daft Flussigkeit, die den ersten Bestandteil 
durchdrungen hat, in die Kapillaren des zweiten 40 
Bestandteils gesogen wird. 

Apparatur entsprechend Anspruch 1 , wobei der Li- 
gand-Rezeptor- Assay ein Immunoassay ist. 

45 

Ligand-Rezeptor-Assay-Verfahren fur die Bestim- 
mung mindestens eines ausgewahlten Analyten in 
einer flussigen Probe, umfassend: 

(a) EinfOhren der flussigen Probe mit dem ver- so 
muteten Zielliganden auf den ersten porosen 
Bestandteil der Apparatur entsprechend An- 
spruch 1, wobei der porose Bestandteil Micro- 
spharen umfafJt, an die ein zur Bindung des 
Zielliganden fahiger Rezeptor gebunden ist; ss 

(b) Zugabe einer Losung von Rezeptorkonju- 
gat, das mit dem Zielliganden binden kann, zur 
Bildung eines Komplexes der Rezeptorkonju- 



gats mit dem Zielliganden, wobei das Rezep- 
torkonjugat zum Nachweis markiert ist; 
(c) Nachweis des Rezeptorkonjugats, fails vor- 
handen, das an den porosen Bestandteil ge- 
bunden ist. 

5. Verfahren entsprechend Anspruch 4, wobei der Li- 
gand-Rezeptor-Assay ein Immunoassay ist. 

6. Verfahren entsprechend Anspruch 4, wobei der Re- 
zeptor ein Allergen ist, der Ligand ein fur dieses All- 
ergen spezifischer IgE-Antikorper ist und das Re- 
zeptorkonjugat ein markierter Anti-lgE-Antikdrper 
ist. 

7. Verfahren entsprechend Anspruch 4, wobei der 
Analyt ein Virus Oder ein mit diesem Virus assozi- 
iertes Antigen Oder ein Antikorper ist. 

8. Verfahren entsprechend Anspruch 7, wobei der Li- 
gand ausgewahlt wird aus der aus Rubeilavirus, 
Rotavirus, Adenovirus, Respiratory Syncitial Virus 
(RS-vlrus), HTLV, Hepatitisvirus, Hepatitis/A, He- 
patitis/B, Hepatitis nonA nonB, Influenzavirus, Cy- 
tomegalovirus oder Herpesvirus bestehenden 
Gruppe. 

9. Verfahren entsprechend Anspruch 4, wobei der 
Analyt ein Bakterium, Pilz oder Parasit oder mit die- 
sem Bakterium, Pilz oder Parasit assoziiertes Anti- 
gen oder ein Antikorper ist. 

10. Verfahren entsprechend Anspruch 9, wobei der 
Analyt ausgewahlt wird aus der aus Streptococcus 
Gruppe A und B, Neisseria gonorrhea, Trichomo- 
nas vaginalis, Candida albicans, Chlamydia tracho- 
matis oder Hemophilus influenza bestehenden 
Gruppe. 

11. Verfahren entsprechend Anspruch 4, wobei der 
Analyt eine physiologische Markierungssubstanz 
ist, ausgewahlt aus der aus Humanchoriogonado- 
tropin, Prostatinsaurephosphatase, Prostratspezifi- 
schem Antigen, Aiphafetoprotein, Carcinoembryo- 
Antigen, luteinisierendem Hormon oder Kreatinki- 
nase-lsoenzym bestehenden Gruppe. 

12. Verfahren entsprechend Anspruch 4, wobei die 
Probe Serum, Plasma, Urin oder eine andere bb- 
iogische Substanz ist 

1 3. Verfahren entsprechend Anspruch 4, wobei das Re- 
zeptorkonjugat mit einem Enzym markiert wird und 
die Nachweisstufe Zugabe eines geeigneten Sub- 
strats zu dem ersten porosen Bestandteil zur Er- 
zeugung eines Farbwechsels nach Reaktion mit 
dem Enzym beinhaltet, der durch visuelle oder in- 
strumentelle Mittel bestimmt wird. 
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1 4. Verfahren entsprechend Anspruch 4, wobei der Re- 
zeptorein monoklonaler Antikorperist, unddas Re- 
zeptorkonjugat ein markierter monokionaler Anti- 
korper ist, wobei der Rezeptor und das Rezeptor- 
konjugai so ausgewahlt werden, daft sie an nicht s 
interferierende Epitope des Ugandan binden. 

15. Apparatur entsprechend Anspruch 1, wobei der Li- 
gand-Rezeptqr-Assay ein Nukleinsaure-Sonden- 
Assay ist. 10 

16. Verfahren entsprechend Anspruch 4, wobei der Li- 
gand-Rezeptor-Assay ein Nukleinsaure-Sonden- 
Assay ist. 

15 

1 7. Verfahren entsprechend Anspruch 4, wobei der Re- 
zeptor eine Nukleinsauresequenz ist, die komple- 
meritar ist zur Nukleinsauresequenz des Zielligan- 
den, und wobei das Rezeptorkonjugat eine markier- 

te Nukleinsaure-Sonde ist, die komplementar ist zur 20 
einem anderen Teil der Nukleinsauresequenz des 
Zielliganden. 



Revendlcatlons 25 

1. Dispositif pour utilisation dans un test de type li- 
gand-rdcepteur pour la detection d'au moins un 
analyte choisi dans un dchantillon fluide 
comprenant : 30 

(a) un premier element poreux comprenant un 
systeme en phase solide comprenant : 

(i) une matrice poreuse dans laquelle sont 35 
pidgdes des microspheres ou lesdites mi- 
crospheres sont liees a un rdcepteur apte 

a capturer un ligand cible ; 

(ii) une matrice poreuse dans laquelle des 
groupes distincts de microspheres sont 40 
pidgds a i'intdrieur de zones discretes ou 
chaque groupe distinct de microspheres 

est lie a un recepteur apte a capturer un 
ligand cible different ; 

(iii) une matrice poreuse dans laquelle des *s 
groupes distincts de microspheres sont 
pidgds a I'intdrieur de zones discretes ou 

au moins un groupe de microspheres est 
tie a un recepteur apte a capturer un ligand 
cible, et au moins un groupe de microsphe- so 
res est lid audit ligand cible ou a d'autres 
substances recepteur appropriees en tant 
que tdmoin positif pour la detection dudit 
analyte ; ou 

(iv) une matrice poreuse dans laquelle des 55 
groupes distincts de micro spheres sont 
pidgds a i'intdrieur de zones discretes ou 

au moins un groupe de microspheres est 



lie a un recepteur apte a capturer un ligand 
i cible, et au moins un groupe de microsphe- 
res est ltd a une substance incapable de 
capturer ledit ligand cible, ou bien est dd- 
pourvu de composd lid, en tant que temoin 
negatif pour la detection dudit analyte ; et 

(b) un second dldment absorbant associe de 
maniere fonctionnelle audit premier dldment 
poreux, pour faciiiter i'ecoulement dudit echan- 
tillon fluide et de reactrf liquide utilise dans ledit 
test a travers ledit premier dldment poreux. 

2. Dispositif pour utilisation dans un test de type li- 
gand- recepteur pour la detection d'au moins un 
analyte choisi dans un dchantillon fluide 
comprenant : 

(a) un premier element poreux comprenant un 
systeme en phase soiide comprenant: 

(i) une matrice poreuse dans laquelle sont 
pidgdes des microspheres ou lesdites mi- 
crospheres sont Itees a un recepteur apte 
a capturer un ligand cible ; 

(ii) une matrice poreuse dans laquelle des 
groupes distincts de microspheres sont 
pieges a I'interieur de zones discretes ou 
chaque groupe distinct de microspheres 
est lid a un recepteur apte a capturer un 
ligand cible different ; 

(iii) une matrice poreuse dans laquelle des 
groupes distints de microspheres sont pid- 
gds a I'intdrieur de zones discretes ou au 
moins un groupe de microspheres est lid a 
un rdcepteur apte a capturer un ligand ci- 
ble, et au moins un groupe de microsphe- 
res est lid audit ligand cible ou a d'autres 
substances rdcepteur approprides en tant 
que tdmoin positif pour la ddtection dudit 
analyte ; ou 

(iv) une matrice poreuse dans laquelle des 
groupes distincts de micro spheres sont 
pidgds a i'intdrieur de zones discretes ou 
au moins un groupe de microspheres est 
lid a un rdcepteur apte a capturer un ligand 
cible, et au moins un groupe de microsphd- 
res est lid a une substance incapable de 
capturer ledit ligand cible ou bien est dd- 
pourvu de composd lid, en tant que tdmoin 
ndgatif pour la ddtection dudit analyte ; et 

(b) un second dldment absorbant associd audit 
premier dldment de maniere a permettre 
Pdcoulement dudit dchantillon fluide et des 
rdactifs liquides utilisds dans ledit test a travers 
ledit premier dldment et dans ledit second dld- 
ment, ledit second dldment ayant une surface 
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sur laquelle est place (edit premier element et 
ayant des capiilaires le traversant dans une di- 
rection generalement transversale a ta surface 
sur laquelle ledit premier element est place, las 
capiilaires etant en communication avec les po- 
res dudit premier element de maniere a faire 
entrer du fiuide qui estpasse a travers ledit pre- 
mier element dans les capiilaires dudit second 
6l6ment. 

3. Dispositif selon la- revendication 1 dans lequel (e 
test de type ligand-recepteur est un immunoessai. 

4. Precede de test de type ligand-recepteur pour la de- 
tection d'au moins un analyte choisi dans un echan- 
tiilon fiuide comprenant les etapes consistant a : 

(a) introduire ledit echantillon fiuide suspecte 
de contenir un ligand cible sur le premier ele- 
ment poreux du dispositif selon la revendication 
1, I'element poreux comprenant des micro 
spheres auxqueiles sont liees un rScepteur ap- 
te a se lier audit ligand cible; 

(b) ajouter une solution de conjuguS de recep- 
teur apte a se lier audit ligand cible, ledit con- 
jugue de recepteur etant marque pour permet- 
tre la detection, dans ie but de former un com- 
plexe dudit conjugue de recepteur avec ledit li- 
gand cible ; 

(c) dStecter ledit conjugue* de recepteur, s'il est 
present, lie audit element poreux. 

5. Precede* selon la revendication 4, dans lequel ledit 
test de type ligand-recepteur est un immunoessai. 

6. Procede" selon la revendication 4, dans lequel ledit 
recepteur est un aliergene, ledit ligand est un anti- 
corps IgE specifique dudit aliergene et ledit conju- 
gue" de recepteur est un anticorps marque anti-lgE. 

7. Proc6de* selon la revendication 4, dans lequel ledit 
analyte est un virus ou un antigens ou anticorps as- 
socie audit virus. 

8. Precede* seion la revendication 7, dans lequel ledit 
ligand est choisi dans le groups constitue par le vi- 
rus de la rubeole,. un rotavirus, un adenovirus, le 
virus syncitial respiratoire, HTLV, un virus d'hepati- 
te, hepatite/A, hepatite/B, hepatite non A non B, le 
virus de la grippe, le cytomegalovirus ou le virus de 
Pherpes. 



analyte est choisi dans le groupe constitue par les 
streptocoques du groupe A et du groupe B, Neisse- 
ria gonorrhea , Trichomonas vaginalis . Candida al- 
bicans , Chlamydia trachomatis ou Hemophilus in- 
s fluenza. 

11. Precede selon la revendication 4, dans lequel ledit 
analyte est un produit de marquage physiologique 
choisi dans le groupe constitue* par la choriogona- 
10 dotrophine humaine, ta phosphatase acide prosta- 
tique, I'antigene specifique de ta prostate, Taipha- 
fetoproteine. I'antigene carcinoembryonnaire, I'hor- 
mone luteinisante ou I'isoenzyme creatine kinase. 

is 12. Procede* selon la revendication 4, dans lequel ledit 
echantillon est le serum, le plasma, I' urine, ou une 
autre substance biotogtque. 

13. Proc&fe selon la revendication 4, dans lequel ledit 
20 conjuguS de recepteur est marque avec une enzy- 
me et ladite etape de detection comprend I'addition 
d'un substrat approprie audit premier element po- 
reux pour produire un changement de couleur par 
reaction avec ladite enzyme qui est determine* par 

25 des moyens visuels ou de type instrumentaux. 

14. Precede" selon la revendication 4, dans lequel ledit 
recepteur est un anticorps monoclonal et ledit con- 
jugue de recepteur est un anticorps monoclonal 

30 marque, ledit recepteur et ledit conjugue* de recep- 
teur etant choisis de maniere a se lier a des Epito- 
pes dudit ligand non-interlerents. 

15. Dispositif selon la revendication 1 , dans lequel ledit 
35 test de type ligand-recepteur est un test par sonde 

d'acide nucieique. 

16. Proc6de* selon la revendication 4, dans lequel ledit 
test de type ligand-recepteur est un test par sonde 

40 d'acide nucieique. 

17. Proceed seion la revendication 4, dans lequel ledit 
recepteur est une sequence d'acide nucieique com- 
ptementaire d'une partie de sequence d'acide nu- 
cieique dudit ligand cible et ledit conjugue" de recep- 
teur est une sonde d'acide nucieique marquee com- 
plementaire d'une autre partie de sequence d'acide 
nucieique dudit ligand cible. 



20 



25 



45 



50 



9. Precede selon la revendicatton 4, dans lequel ledit 
analyte est une bacterie, un champignon ou para- 
site ou un antigene ou anticorps associe a ladite 5S 
bacterie ou audit champignon ou parasite. 



10. Procede selon la revendication 9, dans lequel ledit 
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